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(57) Abstract: 

PURPOSE: To transfer fine patterns without extreme 

increase of the number of openings of a projection op- 
tic system and extreme reduction in wavelength of illu- 
minating light by a method wherein the projection op- 
tic system for projection exposing a mask pattern on 
a wafer is provided with specific spherical aberration 
characteristics in advance. 

CONSTITUTION: When a light beam which passes 
through the most outward part in an iris EP is assumed 
to be I., and a light beam which passes through the 
most inward part is to be I2, deflection 8Zh along an op- 
tical axis between a focus with the light beam I, (on im- 
age surface IP) and that with the light beam I2 is spher- 
ical aberration. This spherical aberration is made to be 
generated to a certain degree. In other words, where 
widths of aberration SZ^, with characteristics CV^, 
CVg are spherical yields on the respective points on 
the image surface, focus depth can be increased by 
increasing the width SZ., or SZg. Although contrast 



characteristics slightly deteriorate by the above oper- 
ation, wide focus depth can be secured, thereby en- 
abling transfer of fine patterns without increase in the 
number of openings and reduction in wavelength of the 
light. 
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optic system for projection exposing a mask pattern ^A'^' i V^rH'^ 
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CONSTITUTION: When a light beam which passes ^ \ — ^ 
through the most outward part in an iris EP is 
assumed to be II and a light beam which passes 5 = 



through the most inward part is to be 12, deflection 5 s.; .^^r'"^ --;' \ 
Zh along an optical axis between a focus with the o"^" ' --tr"---]^ 

light beam 11 (on image surface IP) and that with the 
light beam 12 is spherical aberration. This spherical 

aberration is made to be generated to a certain degree. In other words, where widths of 
aberration 5Z1, 5Z2 with characteristics CV1, CV2 are spherical yields on the respective 
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